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What is Claimed is 
1 . 



A d i s play cTe~ v ice — nnrnpr isina: 



a clock generation circuit for generating 
sampling clocks, whose frequency is control 1/e d on 
the basis of a required frequency control v a/l u e , on 
the basis of a horizontal synchronizing /s ignal of 
an input video signal 

an a n a 1 o g - t o - d i g i t a 1 c o n v e r t e r /f o r sampling 
the input video signal on the basis/ of the sampling 
clocks generated from the clock q/e neration circuit;^ tyD~ 

horizontal video start p ids it ion detection 
means for detecting a h o r i z/o n t a 1 video start 
position of video data o u/r putted from the 
analog-to-digital conv gjo ter on the basis of a first 
threshold value; / 

horizontal vide^o end position detection means 
for detecting a ho/izontal video end position of the 
video data outpydtted from the analog-to-digital 
converter on t/ne basis of a second threshold value ; 8,2-3- 

c a 1 c u 1 a/t ion means for calculating the number of 
sampling c/locks corresponding to the distance from 
the hori/zontal video start position to the 
h o r i z c/n tal video end position; 4^ ~ ^ > ^ 

/ judgment means for judging whether or not the 



result 



ie calculation by the calculation means 
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coincides with a required reference valb/e ; /<? - / <f 

frequency control value adjustment/ means for 
calculating, when it is judged that t lye result of 
the calculation by the calculation means and the 
reference value do not coincide with/each other, a 
new frequency control value on the /basis of the 
result of the calculation by the ca l/c ulation means, 
the reference value, and the frequency control value 
currently set in the clock generation circuit, to 
feed the new frequency control \/a 1 u e to the clock 
generation circuit; and 

threshold value control m e/a ns for controlling 
a second threshold value depending on the level of 
the video data outputted from t/he a n a 1 o g - t o - d i g i t a 1 
converter . q,£M<M 0 

2 . The display device /according to claim 1, 
wherein the clock generation circuit comprises 

a voltage controlled oscillator for outputting 
the sampling clocks, % *0 /"I — \0 \ 

a frequency divide r-^f o r dividing the frequency 
of the sampling clocks putputted from the voltage 
controlled, oscillator,/ ty^ - 5 O 

phase detection means, to which an output of the 
frequency divider a n df the horizontal synchronizing 
signal of the input video signal are inputted, for 
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outputting a detection signal corresponding to the 
phase difference between both the in p/u tted signals, 
and 

filter means for integrating / the detection 
signal outputted from the phase d e/t ection means, to 
output the integrated d e t e c t i o n / s i g n a 1 to the 
voltage controlled oscillator, 

the frequency division ratfio of the frequency 
divider being used as the frequency control value. 

3. A display device com/prising: 

a clock generation circuit for generating 
sampling clocks, whose frequency is controlled on 
the basis of a required frequency control value, on 
the basis of a horizontal synchronizing signal of 
an input video signal; 

an a n a 1 o g - t o - d i g i t a 1 / c o n v e r t e r for sampling 
the input video signal on /the basis of the sampling 



clocks generated from the 

a horizontal video 
circuit for detecting a 
position of video data c 
analog-to-digital conver 
threshold value; 

a horizontal video 



clock generation circuit; 

tart position detection 
horizontal video start 
utputted from the 
ter on the basis of a first 

nd position detection 



circuit for detecting a horizontal video end 
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position of the video data outputted from the 
analog-to-digital converter on th^ basis of a second 
threshold value; 

a calculation circuit for /calculating the 
number of sampling clocks cor r /e sponding to the 
distance from the horizontal video start position 
to the horizontal video end position; 

a judgment circuit for j/udging whether or not 
the result of the calculation by the calculation 
means coincides with a required reference value; 

a frequency control value adjustment circuit 
for calculating, when it ijs judged that the result 
of the calculation by the calculation circuit and 
the reference value do nop coincide with each other, 
a new frequency control/ value on the basis of the 
result of the calculation by the calculation 
circuit, the reference value, and the frequency 
control value currentiy set in the clock generation 
circuit, to feed the new frequency control value to 
the clock generation/ circuit; and 

a threshold va l/u e control circuit for 
controlling a second threshold value depending on 
the level of the video data outputted from the 



analog-to-digital c 
4 . The displa 



onverter . 

y device according to claim 3, 
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wherein the clock generation circuit ah m p r i s e s 

a voltage controlled oscillator f 9 r outputting 
the sampling clocks, 

a frequency divider for dividi n/g the frequency 
of the sampling clocks outputted from the voltage 
controlled oscillator , 

a phase detection circuit, to which an output 
of the frequency divider and ttte horizontal 
synchronizing signal of the input video signal are 
inputted, for outputting a detection signal 
corresponding to the phase difference between both 
the inputted signals, and 

a filter circuit for integrating the detection 
signal outputted from the/phase detection circuit, 
to output the integrated detection signal to the 
voltage controlled osciYllator, 

the frequency div j/s ion ratio of the frequency 
divider being used as/a frequency control value. 

5. A pixel corresponding display device 
comprising: 

a clock generation circuit for generating 
sampling clocks on /the basis of a horizontal 
synchronizing sig n/a 1 of an input video signal; 

an anal og-to -/digital converter for sampling 
the input video signal on the basis of the sampling 
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clocks generated from the clock generation circuit; 

detection means for comparing/ video data 
outputted from the a n a 1 o g - t o - d i g i tya 1 converter with 
a predetermined threshold value,/ to detect a 
horizontal video start position/ and a horizontal 
video end position on each of horizontal lines; 

calculation means for calculating, on the basis 
of a horizontal video start position closest to a 
horizontal period start position specified by the 
horizontal synchronizing si gp al out of horizontal 
video start positions detected within one field and 
a horizontal video end pos i/t ion farthest from the 
horizontal period start position specified by the 
horizontal sy n'c hronizing signal out of horizontal 
video end positions detected within one field, the 
number of sampling clocks corresponding to the 
distance between the horizontal video start position 
and the horizontal video end position of the input 
video signal for the f/ield; 

frequency adjustment means for controlling the 
clock generation circuit on the basis of the result 
of the calculation b/y the calculation means, to 
adjust the frequence of the sampling clocks; 

judgment means for judging for each field 
whether or not the w/i dth of a region where input video 




exists is smaller than the number of horizontal 
effective pixels on the basis of tne result of the 
calculation by the calculation me/ans; and 

means for stopping, when it is judged that the 
width of the region where the input video exists is 
smaller than the number of horizontal effective 
pixels, a frequency adjustment^ operation based on 
the number of sampling clocks/ found in the field. 

6. A pixel correspondi/ig display device 
comprising : 

a clock generation circuit for generating 
sampling clocks on the basis of a horizontal 
synchronizing signal of an/ input video signal; 

an analog-to-digital /converter for sampling 
the input video signal on the basis of the sampling 
clocks generated from the clock generation circuit; 

a detection circuit / for comparing video data 
outputted from the analog[to-digital converter with 

d value, to detect a 
osition and a horizontal 
ch of horizontal lines; 
it for calculating, on the 
ieo start position closest 
:art position specified by 



a predetermined thresho] 
horizontal video start p 
video end position on e a 

a calculation circu 
basis of a horizontal vi 
to a horizontal period s 



the horizontal synchronj.zing signal out of 
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horizontal video start positions detyec ted within one 
field and a horizontal video end position farthest 
from a horizontal period start position specified 
by the horizontal synchronizing/ signal out of 
horizontal video end positions detected within one 
field, the number of sampling c/locks corresponding 
to the distance between the hotizontal video start 
position and the horizontal v/ideo end position of 
the input video signal for tpe field; 

a frequency adjustment circuit for controlling 
the clock generation circuit on the basis of the 
result of the calculation by the calculation 
circuit, to adjust the frequency of the sampling 
clocks ; 

a judgment circuit f o/r judging for each field 
whether or not the width of /a region where input video 
exists is smaller than t)ne number of horizontal 
effective pixels on the basis of the result of the 



calculation by the calc 
a circuit for stopp 
the width of the region w 
is smaller than the numb 
pixels, a frequency adj 
the number of sampling 

7. A pixel corresb 



llation circuit; and 

ng, when it is judged that 
here the input video exists 
er of horizontal effective 
stment operation based on 
locks found in the field, 
ending display device 
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comprising : 

a delay circuit, whose amouryt of delay is 
variable, for delaying and outpu/tt ing a horizontal 
synchronizing signal of an ingut video signal; 

a clock generation circ u/i t for generating 
sampling clocks which are synchronized with the 
horizontal synchronizing s iyg nal outputted from the 
delay circuit; 

an analog-to-digital/ converter for sampling 
the input video signal or/ the basis of the sampling 
clocks generated from t h/e clock generation circuit; 

detection means for comparing video data 
outputted from the analog-to-digital converter with 
a predetermined threshold value, to detect a 
horizontal video start position and a horizontal 
video end position/on each of horizontal lines; 

calculation means for calculating / on the basis 
of a horizontal v/i deo start position closest to a 
horizontal period start position specified by the 
horizontal synchronizing signal outputted from the 
delay circuit o/ut of horizontal video start 
positions detected within one field and a horizontal 
video end position farthest from a horizontal period 
start position specified by the horizontal 
synchronizing/ signal outputted from the delay 
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circuit out of horizontal video end positions 
detected within one field, the num r/e r of sampling 
clocks corresponding to the distance between the 
horizontal video start position ail d the horizontal 
video end position of the input video signal for the 
field; / 



phase adjustment means f o/r changing an amount 
of delay set in the delay circuit a predetermined 
amount at a time for each field, to change the phase 
of the sampling clocks a predetermined amount at a 
time for the field, holding as a first amount of delay 
the amount of delay set in/the delay circuit in the 
field in a case where the /number of sampling clocks 
calculated by the calcu lJa tion means is changed in 
such a direction as to be decreased and holding as 
a second amount of delay the amount of delay set in 
the delay circuit in the field in a case where the 
number of sampling cl/ocks calculated by the 
calculation means is changed in such a direction as 
to be increased, and /calculating the average sum of 
the first amount of /delay and the second amount of 
delay, to set the amount of delay set in the delay 
circuit to the obtained average sum; 

judgment means/ for judging for each field 
whether or not the w/idth of a region where input video 
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exists is smaller than the number cyf horizontal 
effective pixels on the basis of t h/e result of the 
calculation by the calculation m e/a n s ; and 

means for stopping, when it i/s judged that the 
width of the region where the inp/ut video exists is 
smaller than the number of horizontal effective 
pixels, a phase adjustment op e/r ation based on the 
number of sampling clocks f o up. d in the field. 

8. A pixel correspondir/g display device 
comprising : 

a delay circuit, whose/ amount of delay is 
variable, for delaying and putputting a horizontal 
synchronizing signal of am input video signal; 

a clock generation circuit for generating 
sampling clocks which are synchronized with the 
horizontal synchronizing/ signal outputted from the 
delay circuit; 

an a n a 1 o g - t o - d i g i t/a 1 converter for sampling 
the input video signal ion the basis of the sampling 
clocks generated from t/h e clock generation circuit; 

a detection circJit for comparing video data 
outputted from the analog-to-digital converter with 
a predetermined thre slh old value, to detect a 
horizontal video start position and a horizontal 
video end position on each of horizontal lines; 



7 2 



# 



5^ 



a calculation circuit for calcillating, on the 
basis of a horizontal video start position closest 
to a horizontal period start position specified by 
the horizontal synchronizing sigryal outputted from 
the delay circuit out of horizontal video start 
positions detected within one field and a horizontal 
video end position farthest from/ a horizontal period 
start position specified by tme horizontal 
synchronizing signal outputted from the delay 
circuit out of horizontal vioeo end positions 
detected within one field, t/he number of sampling 
clocks corresponding to the distance between the 
horizontal video start position and the horizontal 
video end position of the i/iput video signal for the 
field; 

a phase adjustment fcircuit for changing an 
amount of delay set in the delay circuit a 
predetermined amount a ty a time for each field, to 
change the phase of the sampling clocks a 
predetermined amount at a time for the field, holding 



as a first amount of d 
in the delay circuit i 
the number of sampling 



to be decreased and ho 



olay the amount of delay set 
n the field in a case where 
clocks calculated by the 



calculation means is changed in such a direction as 



lding as a second amount of 
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delay the amount of delay set in th/e delay circuit 
in the field in a case where the number of sampling 
clocks calculated by the calculation circuit is 
changed in such a direction as to/be increased, and 
calculating the average sum of tyh e first amount of 
delay and the second amount of/ delay, to set the 
amount of delay set in the delay circuit to the 
obtained average sum; / 

a judgment circuit for j/u dging for each field 
whether or not the width of a r/e gion where input video 
exists is smaller than the/number of horizontal 
effective pixels on the basis of the result of the 
calculation by the calcu JJa tion means; and 

a circuit for stopping, when it is judged that 
the width of the region where the input video exists 
is smaller than the numser of horizontal effective 
pixels, a phase adjustment operation based on the 
number of sampling clacks found in the field. 



7 4 



